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Personas are a well-established tool in interactive system develop-
ment, largely used with designers and developers. They can also
be included in work with potential and actual users, particularly
in eliciting user needs and concerns. We present three case studies
in which personas are part of the research with potential users
of interactive systems. Blind participants in research on assistive
technologies often spontaneously generated personas who would
benefit more from the technology than they themselves would. This
was a way of being able to discuss potential needs and concerns,
without admitting to having them oneself. Older participants ex-
ploring the potential of indoor drones generated personas whowere
older than themselves and would need the system more. Finally,
personas were created to aid discussions with forestry workers
about fatigue and safety issues that they might not want to admit to
having themselves. From these case studies we draw recommenda-
tions for how personas can be deployed in working with potential
and actual users of interactive systems in a variety of ways.
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1 INTRODUCTION
The use of personas is a well-established and researched approach
in interactive system design. They are typically employed by de-
signers as a way of introducing archetypal users and their needs
and aspirations into early phases of the design process. Personas
were originally intended to enable designers to focus on people
who were not themselves (so designing for actual users rather than
their own needs) and so were intended to be representative of the
target user groups or of a specific user within that group. Within
the rich body of literature on personas there are many opinions
on the correct ways of developing personas and validating them
(e.g. see Section 2) as well as how and when they should be used
by various members of the design and development teams.
However, what is seldom discussed in the literature is the use
of personas with potential or actual users of interactive systems,
for example within a participatory design process (for some excep-
tions, see Section 2). Participatory design is a user-centred design
approach which is intended to allow the intended users of the sys-
tems under development to be deeply included in the design and
development process. This ensures that users’ needs and aspirations,
alongside their opinions and attitudes to proposed technologies can
be understood and incorporated by the design team. In this way, the
participants meaningfully contribute to the end product. However,
there can be problems with participatory design approaches. They
assume that designers always have access to a group of potential
users who are both willing and able to take part in such a design
process. They also require that the users can articulate their needs
and aspirations clearly and confidently and that they are comfort-
able to do so in discussions with their peers and designers. As
technology becomes more ubiquitous and aims to tackle social and
health challenges these discussions may be increasingly personal
and focussed on aspects of users’ lives and personalities that are
less easy for them to discuss.
In this paper we show that using personas with potential or
actual users in the participatory design process can provide a mech-
anism for them to express opinions and emotions that they may not
be comfortable sharing if asked directly about their own opinions.
We propose using the personas along with the participant group as
an additional member of that group, rather than a more traditional
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approach of using a persona to replace actual participants. In ad-
dition, we demonstrate that the use of personas in this way may
assist with focussing participants on particular aspects of a design
that would otherwise not seem important to them. As such the per-
sonas can act as a shared basis for communication as described by
Grudin and Pruitt [20, 37] but between users and designers rather
than designers and developers or other stakeholders. We present
three case studies in which the use of personas with participants
has been used successfully. In each case study, the personas were
created and used in different ways, as proxy personas and emergent
personas. In this way participants could adopt the tactic of “asking
for a friend” (where personal or embarrassing questions are attrib-
uted to someone else) by discussing the persona and attributing
them with difficult feelings or revelations. We describe each case
study along with a rationale for how and why the personas were
introduced and discuss the effect the personas had on the particular
design process. We then present a discussion on our findings across
these three case studies and consider the implications and what
can be learned from these findings. Finally, we present concluding
remarks and discuss future work
2 BACKGROUND AND RELATEDWORK
Personas were originally proposed in the late 1990s by Cooper
[11] as an effective and efficient way of engaging designers and
developers with the characteristics and needs of their users. For
Cooper, personas are user models, composite archetypes based
on behaviour patterns uncovered during research with users that
might include ethnographic observation, contextual inquiry, inter-
views, focus groups, usability testing, card sorting and even task
analysis (all these methods are described in his most recent book
[12]). The information from this user research is then condensed
into a number of fictional people who illustrate key needs and as-
pirations, behaviour patterns and goals (see Figure 1, Section 5.1,
as an example). As Cooper noted: “it is not enough to whip up a
couple of user profiles based on stereotypes and generalisations
... considerable rigour and finesse must be applied during the pro-
cess of identifying the significant and meaningful patterns in user
behaviour and determining how these behaviours translate into
archetypes” [12, p62].
Since Cooper’s initial proposal, personas have become very pop-
ular, widely used in practice and studied in research. In the research
world, personas received an initial boost from Adlin, Grudin and
Pruitt [1, 20, 37] whose widely cited papers and books promoted
personas as a powerful complement to other usability methods,
although they somewhat changed their use: “to communicate a
broader range of information to more people: to designers, de-
velopers, testers, writers, managers, marketers, and others” [37],
p1]. Interestingly, they do not mention using personas in work
with potential or actual users of systems. Personas have also not
been without their critics. Chapman and Milham [10] argued that
personas cannot be adequately verified or falsified and that the
effectiveness of personas had not even been established.
However, since the critiques of validity and effectiveness, re-
search has addressed both these issues. On the issue of validity, a
number of approaches have been proposed to generate personas au-
tomatically or semi-automatically from large datasets about users,
to overcome the biases arising from manual construction based on
small samples of data. For example, McGinn and Kotamraju [26]
conducted a survey of 1300 potential customers and conducted fac-
tor analysis on the resulting data to create what they argued were
statistically valid personas. Jung and colleagues [23, 24] conducted
analyses of 30 million views of a particular YouTube channel to
create their personas. Of course, not all researchers or practitioners
have access or the resources to analyse these amounts of data. Faily
and Flechais [15, 16] proposed a much more fine-grained approach,
suitable for smaller datasets, using grounded theory analysis of
empirical data to show the validity of personas. Finally, Salminen
and colleagues [39] also proposed a different approach of using
a Persona Perception Scale to ask experts to complete about pro-
posed personas. However, it is not clear how experts are supposed
to relate their responses on the scale to the empirical data used to
generate the personas.
On the issue of effectiveness, Chang, Lim and Stoltermann [9]
conducted a small study investigating a design exercise which com-
pared two two-person teams, both given the same brief, but one
included a persona and the other did not. The analysis of discus-
sions of the two teams showed that even the team which were not
given a persona used an “unspoken persona”, that is they imagined
a typical user as they were designing the system. Long [25] took
the idea of a design exercise further, comparing 9 student project
teams: three teams had a design brief; three had a design brief with
a persona and a text-based scenario; and three had a design brief
with a persona and a storyboard scenario. Marks for the projects
and heuristic evaluations of the project products showed that both
groups of projects with personas scored higher marks and achieved
better usability ratings than the brief only projects, and that the
projects with a storyboard scenario scored better than a text-based
scenario.
Another series of studies in a number of different countries
have interviewed practitioners to investigate the effectiveness of
personas. Matthews, Judge and Whittaker [28] interviewed 12 prac-
titioners in the USA and found three were very positive about
personas (persona champions), six were moderately positive and
five were negative (persona pessimists). In addition, they found that
personas were not generally used in design, but for communica-
tion with non-designers and non-UX practitioners about users and
user-centred design issues. Nielsen and Hansen [32] interviewed
28 Danish practitioners and most described their work with per-
sonas as satisfactory or very satisfactory, although that was often
after several failed attempts at using them. These practitioners re-
ported using personas in many ways during the design process, but
none reported using them with potential or actual users. Finally,
Marsden and Haag [27] interviewed seven German practitioners
and found that personas run the risk of reinforcing existing stereo-
types, with agendas such as inclusive design, anti-discrimination
or sustainability ruled out.
A further series of studies investigated how different profession-
als who use personas react to different aspects of the personas and
whether their perceptions of their users are accurate. For exam-
ple, Nielsen, Jung, An, Salminen, Kwak and Jansen [31] compared
media professionals views of their audience with personas auto-
matically generated from audience Facebook accounts. They found
that the professionals were not had particularly accurate in their
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understanding of their audience. Salminen, Nielsen, Jung, An, Kwak
and Jansen [40] then used the automatically generated personas to
study whether different types of photos in a persona affected their
interpretation. They found that more contextual photos (i.e. of the
person in different situations and with different other individuals)
significantly improved the information professionals derived from
a persona.
The concept of personas has also evolved in many creative and
interesting ways. For example, Djajadiningrat, Gaver and Frens [13]
turned the idea of an archetypal persona on its head by develop-
ing extreme personas to explore emotional reactions and cultural
issues. The personas included a drug dealer, the Pope and a hedo-
nistic 20 year old woman. Nieters, Ivaturi and Ahmed [33] found
that personas were not engaging relevant stakeholders in their
organization, so instead of creating archetypal individuals, they
creating characters based on action figures with “super hero” quali-
ties, such as “Keep-his-cool Kent”, whose tagline was “My profile
says ‘specialist’ but ‘superman’ is more like it”. In a similar vein,
Anvari et al. [2] added personality to their personas and found this
did affect the way student designers worked with them. Finally,
Quintana et al. [38] proposed a “persona party” to engage a multi-
disciplinary design group who are creating a massive online open
course (MOOC).
As noted, personas are almost always seen as a tool for the
development team, to help designers and developers understand
the needs and aspirations of the users. Only a small number
of strands of research could be found that have used personas
with potential or actual users of systems as part of the design
process.
Hisham [21] used a persona when eliciting requirements from
older users in Malaysia for an email application. She created a per-
sona of an older woman who wants to use email to communicate
with her adult children who live abroad, but has a range of diffi-
culties in using both the hardware and software to do so. She used
the persona in a focus group with eight older Malaysians, verbally
explaining the persona to the group and asking them to question
and discuss it. This proved a very effective procedure, as the focus
group was due to last 45 - 60 minutes, but discussion continued for
two hours. Hisham attributes the success to four factors. Firstly,
she felt that the use of the persona brought focus to the discus-
sion, meaning that participants concentrated on the different issues
raised in the persona, rather than the discussion going off topic.
Secondly, the persona encouraged contributions from participants
who were not users of the technology or not confident about the
technology, as they could talk about the persona and her problems.
Thirdly, the persona greatly stimulated discussion, as numerous
participants used the persona as a bridge to their own experiences
and problems. Finally, the persona built interest in the topic, with
participants asking for more information and wanting to learn more
about the email application.
Nielsen [30] also used personas in two focus group situations,
one with cafeteria managers and one with mothers of children who
engage in sports. The aim in both these situations does not appear
to have been to facilitate discussion of difficult topics, but to help
the participants gain insight into the needs and wants of other
stakeholders: cafeteria customers in the case of the managers, and
parents, sports trainers and children, in the case of the mothers.
The personas proved a useful starting point for role playing and dis-
cussions of different possible scenarios and technological solutions
to problems in each case.
Cabrero and colleagues [7, 8] investigated personas with poten-
tial technology users in several rural settings in Namibia, particu-
larly because they felt that personas are potentially a very WEIRD
(i.e. Western, Educated, Industrialized, Rich and Democratic) way of
representing user needs and aspirations and they wanted to inves-
tigate whether laypeople (i.e. non-HCI/UX experts) could use per-
sonas in a co-design technology development process. They worked
with several different rural groups of participants in Namibia and
found that people in those cultures did indeed initially find the
concept of a persona very alien. However, through explanations,
discussions and negotiations with the researchers and interpreters,
participants were able to create personas reflecting archetypal in-
dividuals in their societies, although there were suggestions that
these participants had very different ways of conceptualising a
persona.
Finally, Bourazeri, Stumpf and colleagues [5, 29] used personas
with potential technology users who have dementia and Parkin-
son’s disease. Their approach is the most clearly structured of those
found in the literature. They held a series of four workshops over
a period of six months. In the first workshop the researchers and
co-designers with either Parkinson’s or dementia created several
personas. In the second workshop they then revisited them to refine
them and to reflect on the personas’ potential use of technology. In
a third workshop they co-designed a low fidelity prototype and in
the fourth workshop they evaluated the prototype. Their research
shows that working with users with disabilities and chronic health
conditions can be very time consuming and demanding (e.g. several
participants who were involved in the early workshops were unable
to continue due to health issues or loss of interest, and different par-
ticipants had to be replaced), but also very rewarding and extremely
beneficial for the resulting designs.
Having presented a brief history of the development of personas
in HCI and their limited previous use with potential or actual users
in the design process, we now turn to our three cases studies of dif-
ferent ways we have used personas in participatory design projects.
3 CASE STUDY 1: EARLY EXPERIENCES
WITH BLIND AND VISUALLY IMPAIRED
PEOPLE
Over a period of years, we have worked on a number of projects
with people who are blind or severely visually impaired. These
have particularly included projects about how blind and visually
impaired people (VIPs) navigate the outdoor environment [e.g.
17, 22, 34, 42] and use the Web [e.g. 36, 41] and other interactive
technologies [e.g. 35]. We were very conscious that it is usually not
possible to work with a fully representative sample of people from
these user groups, most research projects recruit relatively small
samples of self-selecting people and these are usually those who
are most confident in their skills, be that in using technology or
in outdoor mobility. The use of personas helped overcome these
problems.
For example, in several outdoor navigation projects we were only
able to recruit blind people who were confident enough to travel to
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the university, albeit frequently assisted by the researchers. How-
ever, the projects also aimed to help blind and visually impaired
people who were not confident enough to travel by themselves. We
began to very informally create personas of different types of blind
and visually impaired travellers to see whether our participants
identified with them and could give us insight into the needs of the
potential users we were having difficulty reaching, we call these
“emergent” personas, as they were not formally planned before the
design sessions and presented as personas to the participants, but
introduced informally in discussions. For example, we would ask
participants about their own needs and reactions to navigational
support, but also ask them to think about a blind person who might
be less confident themselves about travelling to an unknown loca-
tion by themselves than they were and a blind person who might
currently not travel independently at all. We found that some, but
not all, of our participants, were comfortable with engaging in
these speculations about people with characteristics different from
themselves. This often depended on the life experiences of the
individuals. Some blind and visually impaired people know few
other people who are blind or visually impaired, so this was simply
not something they felt comfortable speculating about. However,
many people in the UK who are visually impaired from birth or
from a very young age have been educated in schools for blind and
visually impaired students, so they do know a range of blind and
visually impaired people, and were quite comfortable with these
discussions. It was hard for us to validate whether the insights from
our informants were accurate in helping us understand the needs
of less confident blind and visually impaired people. However, we
did have several “eureka” moments when participants who had
said they would not travel alone to an unknown environment (as
opposed to a known environment, this being a very important dis-
tinction for blind and visually impaired people) said they would be
confident to do so using our system. So, we believed we could assist
blind and visually impaired people in moving along a continuum
from dependence on others for mobility to greater independence
in mobility, which might therefore also be valid at lower levels of
independence.
When we moved on to study digital accessibility, particularly
web accessibility, we encountered an interesting variation of this
situation. Again, we found it very difficult to recruit participants
with less than excellent digital skills, in spite of considerable ef-
forts to do so. Quite possibly, those who were less confident in
their skills did not want to volunteer to be in research projects,
as they feel it would expose their lack of expertise. Interestingly
when we did recruit people with lower levels of skills, they often
found the sessions very frustrating, as they would struggle with
the technology. This was sometimes interesting for the researchers,
but generally did not reveal much of use to the research. But more
importantly, we did not want to have people come and do research
with us and only have a frustrating experience. However, we found
that the participants with high digital skills were often very good
and quite willing to engage with emergent personas of less skilled
individuals. In these sessions we often did not have to propose a
persona ourselves, the participant would come up with different
persona themselves, for example saying things such as “not many
screenreader users would know how to use this feature . . .” or
“typically people using [xxx] would do it that way, but once you
know it’s quicker to do it this way . . .”. So the participants were
generating the personas and explaining them to the researchers.
We would often then encourage further exploration of different
types of personas.
One reason that the digital skills situation seemed to come more
naturally and more fluently to our participants may have been
that many of them taught digital skills to other blind and visu-
ally impaired people, whether formally or informally. So, they had
much more explicit knowledge about what people with different
skill levels would be likely to know or do. However, there was an
interesting, more psychologically subtle difference between the
dialogues around mobility and those around digital skills. Those
who had good digital skills were proud of these and keen to show
how good they were with technology. Whereas with the mobility
issue, they did not want to denigrate other people’s lesser skills and
confidence.
Overall, in working with blind and visually impaired people,
we have found that informal, emergent personas were very use-
ful as a tool to extend discussions about user needs and aspi-
rations, although they did not work with all participants in all
situations.
4 CASE STUDY 2: ROBOTIC AGENTS FOR
OLDER PEOPLE
4.1 The GUFO Project
The GUFO project investigated the use of an indoor drone to as-
sist older people living independently in their own homes. The
proposed system consists of a small drone, a smartwatch, and AI-
based software. A key function of the system is fall detection, in
which the system will inform a carer, relative or the emergency
services if the older user has a fall and requires attention. The
smartwatch will track heart rate, balance and acceleration to help
determine whether a fall has taken place (as opposed to the user sim-
ply falling asleep on the sofa). The drone will then autonomously
fly around each room of the home to locate the user using im-
age processing and AI, ask the user whether they need assistance
and depending on the response, seek appropriate help. The drone
will also be able to do regular checks of the home to ensure that
all is in order, for example taps have not been left running, the
cooking stove not left on, windows or doors left inappropriately
open and so on. The smartwatch will also give access to a range
of features such as reminders to take medications, finding house-
hold objects such as glasses and TV remotes, and contacting family
members.
Much of the technology used in the GUFO system would be
relatively new for the target age group, people currently aged
65 to 85 years. Therefore, extensive user studies were needed to
investigate the attitudes and preferences of the target users in
relation to the technologies involved. The drone and the smart-
watch were the focus of three studies we conducted with potential
users. In the course of the studies, a number of different drones
were presented to the participants and they were interviewed
about their opinions on the drone and having the GUFO system
in their homes. Following that, the user interface for the smart-
watch functions was developed using participatory design pro-
cesses. The design was iteratively developed with each user study
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providing further opportunity for comment and design with the
participants.
In the first user study, we experienced difficulties in eliciting
appropriate information from our participants for several reasons.
Firstly, the majority of participants were recruited through an on-
line community forum, and were asked to come to the Computer
Science Department at the University of York. This resulted in a
self-selecting sample of digitally skilled and confident participants
who were used to using laptops or tablets and were capable of
travelling to the department. While all participants were over 65
years of age (range: 65 – 82), most were considered ‘young-old’,
being between 65 and 74 [3]. These participants would not be users
of the system in the immediate future, although they might well
be in a few years’ time, and had not experienced age-related falls
yet, so were not able to always see themselves as users of the
system. In addition, digitally skilled, they were familiar with the
idea of robots and drones even if they had never seen them in
person.
Secondly, and most importantly, we noticed participants were
hesitant to admit that they needed help in living independently.
Often a participant would say something to the effect: “I don’t have
any difficulties, but I know others who do” (P05). In addition, when
reacting to the demonstrations of the drones, many participants
seemed to be surprised by the noise and wind it created, but when
askedwould emphasise that they had no issues with it, whenwe sus-
pected they did have issues, but did not want to voice them.. When
answering questions participants frequently queried: “Should I an-
swer this as I am now or for me in 5-10 years’ time?” (P11). Thirdly,
when discussing the design for the smartwatch, we often observed
that participants had to squint to see the small screen or repeatedly
tap the screen for it to register an input. But when we suggested
improvements to the design to help with these issues, participants
often dismissed them, stating the problem was they were just not
used to the new screen or that they were not able to see it because
of the sunlight in the room. In the latter instance, participants may
well not have understood that touch screens do not work as well
for older fingers which are drier than young ones; but in the first in-
stance, they undoubtedly realised that they could not see the small
screen due to diminishing visual acuity. Participants spontaneously
started referring to older friends and family when answering ques-
tions, going as far as rating Likert items twice, once as themselves
and once as their older family member. And comments such as “Oh
my mum would have real difficulty using that screen” (P02) were
frequent. While all the participants stated that they greatly appre-
ciated the need for the GUFO system, they were clearly hesitant to
admit needing it in their own homes and were hesitant to suggest
improvements to the designs, perhaps in fear of coming across “old”
or “stupid”.
These experiences led us to use emergent personas in the two
subsequent studies in a more considered manner than we had in
the work with blind and visually impaired participants. Building
on the spontaneous persona generation by the participants in the
first GUFO study, these personas were friends or family members
who were older and may be homebound, have physical disabilities
or generally not be as good with technology as the participant. The
development and use of these personas are presented below.
4.2 Participatory Design Process in the GUFO
Project
4.2.1 Developing the GUFO Personas. From the second user study
onwards, we developed and used emergent personas with our older
participants. The personas were focused on three areas of charac-
teristics: age, use and expertise with technology, and physical or
mental disabilities. The age of the personas was always kept am-
biguous and referred to as “someone slightly older than you”. This
was done as to keep the personas fluid between participants and
also allow for the participant to come up with their own perception
of what ‘older than them’ meant. 95% of our participants consid-
ered themselves frequent users of smart devices and therefore the
persona was developed as someone who may not use a tablet or
smartphone and rarely used a computer. Finally, the personas were
developed to have some disabilities or difficulties related to old
age. For the GUFO project this was either someone who was chair
bound or someone who had dementia.
These characteristics were used to introduce and describe the
persona in an informal way to participants. They were not intro-
duced explicitly as a persona, but the researcher suggested the
participant should answer for their own needs and wishes and in
relation to a person like themselves but with these characteristics.
The rest of the more humanising characteristics such as goals, mo-
tivations, feeling and behaviours were created on a more ad-hoc
basis. As noticed from the first user study, participants would usu-
ally mention older friends and family members. In using their own
descriptions and asking about these older friends or relatives, we
would flesh out the persona and use it to establish rapport with
the participants but also build on the personas we had in mind.
The persona would be able to take on the role of their friend and
participants could bring in characteristics or behaviours of people
they know while also being able to comment more freely on how
the persona might not be as comfortable with the smartwatch or
might be afraid of the drone.
As with the participatory design process for the smartwatch
interface, the personas were also elaborated on during each partici-
pant session. If a participant respondedmore to a personawith traits
of an older relative, that persona was developed with that partici-
pant. If a participant responded more to a persona with disabilities,
that persona was developed with that participant. The personas
were not designed directly with the participants but rather built and
added to by the researchers in repeated interactions with the partic-
ipants. In follow-up sessions, the persona would be introduced by
saying, “let us think about someone like your older friend again. . .”.
This process is detailed further in the next section.
4.2.2 Using the GUFO Personas. The personas were introduced to
participants at the start of a co-design session. Instead of providing a
template or physical representation of a persona, the personas were
introduced as older friends or relatives. Participants were told that
they should think about a person who is slightly older than them,
probably not as much of an expert in using technology and might
have some physical disabilities which makes them less mobile. We
found that giving an ambiguous description of a persona worked
very well with our participants. The participants frequently noted
that they could easily think of such a person and could empathise
that they themselves might face the same problems in the future.
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For example, one participant noted: “I have a friend who can’t walk
her dog anymore and had to give it up. I don’t have that problem
but never say never!” (P06).
In the second user study, when given a demonstration of a drone,
very few participants initially expressed any concerns, as in the first
user study. However, with minimal prompting about the persona,
they would produce comments such as: “Now if I think of my older
friend, I can see her being very afraid of this loud buzzing machine”
(P14). The benefits of using the personas was even more evident
when discussing the smartwatch. Participants would struggle with
some aspect of the smartwatch interaction but not comment on why
they were struggling. Many participants started producing com-
ments such as: “My friend doesn’t like using touch screens because
they don’t work with her fingers” (P06) or “My mother cannot use
a smartphone, her hand shakes sometimes” (P01). These comments
unlocked opportunities for further discussion of the problems and
possible improvements to the design. The participants could add
how they think the design could be improved for the personas
without having to admit that it would also make the interaction
easier for them. For example, one participant commented: “Now
you see, if my older friend couldn’t use the touchscreen she would
get very angry and start tapping the screen multiple times! Is there
something to manage that?” (P06).
The use of the personas showed us a clear advantage of providing
a realistic persona who could shoulder the blame for being older
and needing help rather than requiring that the participant discuss
their own difficulties. In addition, in some cases, having cared for
relatives with dementia or having frequently interacted with old
neighbours and friends, participants provided rich detail about their
experiences with real people while also maintaining anonymity and
respect for these individuals. One participant noted: “I don’t want
to embarrass my mum and say she is stupid, but thinking about
a person like her who has never used anything but a TV remote,
they would have no idea how to work this contraption” (P22).
With the success and amount of information elicited using the
personas, we continued to develop the personas and use them in
a further user study in the GUFO Project and in other projects.
As the personas were individually developed to some extent for
each participant, a record of the characteristics of the persona was
kept, so that if that participant took part in subsequent sessions, we
could return to their personas. The next section explores how these
personas were used and adapted for a different research project with
participants who had taken part in the GUFO and new participants.
4.2.3 Re-use of the GUFO Personas. To explore the use of the per-
sonas further, we used them again in another research project. This
project investigated the preferences of older people when interact-
ing with life-like avatars. We invited participants from the GUFO
study and in addition recruited further participants.
For the participants who had helped with the GUFO study, the
personas were introduced by reminding them of the person they
had talked about previously, particularly an older friend or family
member. In this case, most participants felt that the older person
might be too old for the avatars, having already stated that they
themselves would have no problem interacting with the avatars.
It was difficult to determine if this was them using the persona
to voice their own concerns or whether they genuinely thought
that someone older than them would not use the avatars. Some
participants found it easier to imagine their chosen person using
the avatar even if the person was not a part of their lives anymore.
For example, one participant commented: “Oh, I’ve fallen out with
her. I don’t know what she is up to (P16). But yes, I think someone
like her would find it a bit weird to talk to a virtual human”. For
new participants, the personas were introduced as described for
the GUFO studies. Even without a previous discussion of a friend
or family member, all participants seemed to voice their thoughts
using the personas. Often, defaulting into a familiar pattern of the
comment by one participant that: “I don’t see any problem with this
guy [male avatar on screen], but I know someone who would. . .”.
This demonstrated, once again, the advantage of using a persona
in studies with older people and how personas can be used as a
secondary participant when a participant does not want to discuss
their own needs, aspirations and problems. Further work needs to
investigate the limits to how and when an emergent persona can
be used in participatory design with older people, but the GUFO
and avatar user studies have shown that there is a useful place for
personas in user studies with older people.
5 CASE STUDY 3: THE HAKITURI PROJECT
This section introduces the Hakituri project (Section 5.1) and out-
lines how personas were used in the project design along with the
actual participants during participatory design activities (Section
5.2).
5.1 User Studies in the Hakituri Project
The Hakituri project aims to develop wearable technology for
forestry workers with the goal of identifying and reporting worker
fatigue to reduce accident rates. For the past six years the research
team have been working with forestry teams of varying sizes for a
number of different studies [6, 19]. In the early parts of the research
project, the studies typically involved working with small teams
(3 - 8 workers) testing out different types of wearable technology
that measured activity levels and personal metrics such as heart
rate. These studies aimed to investigate the suitability, accuracy
and acceptability of the different types of wearable devices. From
these early studies we identified participant traits that were evident
across all of the teams, and which influenced our later work. We
were also able to identify potential problems that would impact
later studies based on worker buy-in and how they felt about being
monitored by wearable devices during their working day.
In each case, the study teams were identified through primary
contacts in forestry organisations. Once a company or team agreed
to take part (typically arranged by the manager of the crew) then
participants were identified by their managers and recruited into the
research project. As such the individuals did not directly volunteer
for the project, but all gave their consent to take part. This is one of
the factors that influenced the willingness of the workers to fully
engage with the process and which needed to be considered in our
subsequent studies. Another factor was themisunderstanding about
what the wearable technology was able to measure and identify.
Examining the data of one study showed that one of the participants
would have no heart rate recorded for a period of about ten minutes
at roughly the same time each afternoon. Our hypothesis (based on
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some known behaviours of the workers) was that he was removing
the wearable device before going for an illicit cigarette break as he
thought the device would be able to report what he was doing.
These early studies also identified that disruptions to the study
and validity of the results could occur due to these factors. For
example, workers would interact with the provided technology in
unexpected ways. These could be due one of a number of reasons:
the fact that they were technology novices unfamiliar with aspects
of use; poor usability of the technology; reluctance to engage in
some parts of the study process; reluctance to commit personal
time to the study.
More recently, we undertook participatory design workshops
with targeted groups of forestry workers. The studies we discuss in
this paper were undertaken with groups of Maori forestry workers.
Maori are the indigenous population of New Zealand, and repre-
sent a large cohort within the forestry industry. The workshops
were designed to find out forestry worker attitudes to using wear-
able technology to prevent fatigue-related accidents. The wearable
technology would measure things like heart-rate variability and
galvanic skin response to identify fatigue. Data that was collected
would be used to warn workers that they were fatigued or dehy-
drated and at increased risk of accident. Data would also be collated
and reported back so that workers, their family, and supervisors
could observe overall trends over time. Our workshops consisted
of three participatory design sessions each with two groups of
forestry workers (so six in total). Workers undertook activities
designed to explore their feelings around health and wellbeing,
wearable technology in the workplace, the use of personal data
and how it is shared. Group 1 consisted of 20-25 silviculture (tree
planting) trainees (not all attended all three sessions) who were
undertaking a programme with a local forestry contracting organi-
sation as part of a Government initiative. The majority of Group 1
participants were in the younger age range (under 30 years) and
the group had the potential to be quite volatile due to pre-existing
conflicts and external factors. Supervisors and office staff were also
present, but they primarily took the role of helping to facilitate
the workshop sessions rather than contributing directly. Group 2
consisted of workers and family members from a family owned and
run forestry contracting company. This group comprised mostly
older participants (over 30 years) along with elders (grandparents
who had been involved in setting up the company) and other family
members such as wives, partners and children (several pre-school
age). This created a very different group dynamic from Group 1
and also meant that there was already a lot of shared personal
information among the participants.
Employee demographics in forestry play a large part in deter-
mining how participants engage in various parts of our research.
Forestry is a physically demanding job with a high staff turnover
(of the trainees in our first group of participants only 50% are still
in the industry 10 months later). Many employees cite the long
working hours and low rates of pay as reasons for leaving forestry
employment. Employees are primarily male (96%) and below the
age of 50 (65%) with 5% of employees being below the age of 20 [14].
The work culture means that workers themselves can often be de-
scribed as having a ‘staunch kiwi male’ attitude (which might also
be described as macho), which can lead to a minimising of potential
risks and a desire to not appear weak in front of workmates. For
example, some of the comments from participants in Group 1 on
the use of wearable technology to identify fatigue was particularly
pertinent:
“You think you’re bulletproof in the forest”
“Can we add one big no, no? . . ....That it’s gonna make us
pussies.”
This attitude was particularly relevant for our participatory de-
sign workshops where we asked the workers to discuss aspects
relating to health, fatigue and managing personal safety in the
workplace. We determined that it would be useful to provide a way
for the workers to share concern and opinions about their under-
standing of health, fatigue and work safety in a way that would
potentially be more comfortable for them in a setting where they
were interacting with their peers. This led to our decision to create
personas that we introduced into the participatory design sessions.
5.2 Participatory Design Process in the
Hakituri Project
5.2.1 Developing the Hakituri Personas. In our participatory design
we wished to use the personas to extend the participant group (i.e.,
the personas become part of the group) and so it was important
that they ‘fit in’ by being as similar to the participants as possible.
We therefore developed the personas by using attributes of earlier
participants in our forestry user studies, known demographics of
forestry workers in New Zealand and characteristics of people we
had met during the previous six years of the project. The actual
persona descriptions used are ‘lightweight’ in that they provide only
brief descriptions which focus on two or three personal attributes.
Six personas were developed, all were male and their ages ranged
from 16 - 52. These demographics were chosen as reflecting typical
participants in the project (and matched exactly the demographics
of the participant teams they were used with). For five of the six per-
sonas, names and/or photos indicated a Maori cultural background.
Two of the personas were related to each other, to again reflect
the fact that this is a common occurrence in forestry teams (as
discussed above). The personas had a range of years of experience
in forestry (from novice to more than 15 years) and different roles
within the industry, including one in a supervisory role.
While it is typical to consider users in a design process based on
their technical skills, for our personas it was more important for
us to consider forestry experience and roles to ensure that all of
our real participants could feel represented by at least one of the
personas. So, while the younger workers might express themselves
through the Jordan persona (16 years old and a novice), the older
team members and those in supervisory roles could attribute their
feelings and comments to Tahuri (51 year old supervisor).
The personas were assigned with hobbies that reflected both
common activities for our participants (playing rugby league, fish-
ing) as well as age-specific traits (playing video games or watching
online material for the younger participants), Each was also given a
‘humanising’ factor that was intended to make them more realistic
to the participants e.g. one persona is divorced and trying to get
a better place to live so that his children can visit more, one is
trying to save enough money to get a car etc. One of the personas
(Jordan) was given the humanising factor of being asthmatic, this
led to some unexpected consequences in the design sessions which
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Jordan Henare, age 16 Jordan’s father and three uncles all work in forestry and he was keen
to join them as soon as he could leave school. His cousin Kahurangi works with the same
crew and has been helping him to get used to the job. Jordan’s biggest challenge is getting up
early in the morning for work, he likes to watch stuff online during the night and isn’t very
good at waking up when his alarm goes off. Sometimes he stays with Kahurangi so he can go
to work with him and be on time. Jordan has asthma but he doesn’t always remember to use
his inhaler.
Figure 1: Persona from the Hakituri Project.
we discuss later. Photos were selected from stock images online
of forestry workers or manual workers and were chosen based on
how well their appearance matched the required demographics. An
example of one of the personas is given in Figure 1
5.3 Using the Hakituri Personas
When setting up the participatory design sessions we needed to
be mindful of the male-dominated culture and consider how this
might impact information we wanted to elicit.
In the first session the focus was on personal health and wellbe-
ing, as well as attitudes to monitoring technology in the workplace.
For this we relied on the participants to reflect on their own atti-
tudes and provide personal responses. Group 1 (the Younger group)
provided more generalised answers to personal health questions (or
occasionally referred to people who were absent). Their technology
envisionments were around making things fast (rocket boots and
drones) rather than making themselves safer and their concerns
were not around who might have access to their personal data, but
rather that the research team might steal their ideas to make lots of
money. Because Group 2 included family members of the workers,
this had the effect of tempering the conversation and also providing
more ‘real’ input. For example, the wife of one of the workers was
prepared to share her husband’s personal health status as a way of
describing what was important to her and why.
The personas were introduced in the second of three sessions
with each group. The participants were divided into smaller groups
(3 – 5 participants per group) and each was given one of the persona
profiles and told that they should consider this person as a member
of their work crew. We did not describe the process of creating the
personas or give any background on the use of personas within
technology design.
Although the participants were told that the personas were not
actual people, there was some discussion in one of the sub-groups
as to whether or not their persona was someone they knew or
was someone’s cousin. While we reassured them that this was not
the case, we also took this as affirmation that the personas were
believable and representative of the group to the point where they
accepted them as real people.
One of the goals of using personas was to create a distance
between the workers and their personal feelings or behaviours.
By allowing them to attribute these to ‘someone else’ (the per-
sona) we hoped it would enable them to speak more freely. Also,
for the younger group where there might be potential tensions
if they felt they were being singled out by others in the group, it
was a way of defusing this. Interestingly in the Younger Group
we still saw evidence of this, but it was directed at one of the per-
sonas. ‘Jordan’ (persona in Figure 1) was identified by the group
as ‘weak’ (his persona description stated that he had asthma)
and in the data visualisation examples we presented his statistics
were the worst in the group. Comments around this were that he
wouldn’t last in the job and would quit or be fired because he wasn’t
up to it:
“He must be a slacker”
“He won’t be making money that’s for sure”
“Sucks to be Jordan”
In the second session the types of questions the groups were
asked to focus on included describing how their persona might
behave under certain circumstances as an indication of how they
themselves might behave, e.g. “What if Jordan’s technology indi-
cates he is tired, but he only has one more box to finish before knock
off, what do you think he would do?”. In addition, we wanted to
elicit how they might support each other in different circumstances,
e.g. “What if you were notified about Jordan’s condition when he
did not stop and rest, what would you do?”. In the third session we
presented different data presentations for the aggregated data and
asked the participants to discuss what they would be comfortable
with sharing and who should have access to the data. The sample
data presented was based on the personas, so for example in an
overview of the work team, Jordan (who was already identified as
being an under-performer) had poor statistics. We wanted to know
how the participants would feel if their data were on display in this
manner and so again focused this on the persona, e.g. “So do you
think Jordan would feel. . .how would you feel if you were Jordan?”.
However, for the Younger Group this did not necessarily lead to
disclosure of personal feelings, but rather was responded to in a
more joking fashion (e.g. “Tired” was one response to the question
about how they thought Jordan would feel).
5.4 Reflections on the Use of Personas in the
Hakituri Project
Using the personas in this way in the Hakituri Project has enabled
us to gain some insight into how the workers perceive admissions
of tiredness or illness and enabled the workers to be direct in their
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comments without causing tension among the participant group.
However, a side effect of Jordan’s asthma was that for the group
using this persona this became the focus of their design envision-
ments.
One of the activities involved the participant sub-groups answer-
ing the question: “If the wearable tech identified that you are tired,
how should it notify you?” They were asked to consider the persona
and think what would be helpful for them, but Jordan’s asthma
became the focus for some of the participants who were suggesting
things such as a “hydration pack with built in asthma pump” or a
watch which had numbers representing different emergency condi-
tions, like “number 3 for asthma attack”. A discussion also ensued
between a couple of participants about who else would know that
Jordan had asthma and who was responsible for making sure he
had an inhaler with him at work.
The type of use we adopted for personas can be seen as an exten-
sion to what had been observed in the projects with the blind and
older participant groups. Those participants would create proxies
(an elderly relative, someone they know) to project their own needs
onto when they did not want to acknowledge or disclose personal
aspects that might make them feel vulnerable (“I wouldn’t need
this, but it might help person X. . ..”). We hoped that similarly by
providing such proxies to the forestry workers it might assist with
disclosure of aspects that they would otherwise not reveal.
Although the personas were designed and used in participatory
design sessions to elicit information from the wider group of par-
ticipants, their value in the design process does not end there. The
addition of more information about the participants (based on at-
tributed feelings and comments) means that they have morphed
into more traditional data-driven personas and been fleshed out
during the participatory design process. As such there is value in
continuing to use them as we progress various parts of the design
process. For example, when the design of data feedback interfaces
begins, we have a set of personas with opinions about aspects of
the data and how it is shared. Designing for these personas will
provide all of the usual benefits provided by such persona use and
will be enhanced by the fact that their characteristics relating to
the design are well grounded in our real user population.
6 DISCUSSION
Each of the three case studies we have presented targeted differ-
ent types of users. In addition, the participatory design processes
reported were used for different purposes. In the GUFO project
participants were introduced to technology such as drones and
smartwatches as an assistive technology for older people with the
aim of understanding how acceptable and useable it would be for
the target group. The projects for blind and visually impaired users
considered navigation in outdoor environments as well as web
accessibility and sought to gather detailed user requirements and
understand barriers to use. In the Hakituri project, the aim was to
understand how participants felt about the use of wearable tech-
nology in the workplace and how it might impact their safety and
well-being. While each of these case studies were quite different,
they all required participants to reveal vulnerabilities or discuss
personal aspects of their lives, health and well-being which may be
challenging in a participatory design environment. For this reason,
we believe they were all suitable case studies for the exploration of
the use of personas in the manners we have suggested.
6.1 Persona Design Considerations
From our three cases studies, we made a number of observations
that may help in creating more suitable personas for use with
participants. For the GUFO project, the personas needed to be
similar to the participants but not quite them. It was more like
themselves in the future (when they might be more incapacitated
by age-related issues or less capable). In the projects with blind and
visually impaired participants, the personas were typically someone
who had similar limitations to the participant, but less capability
and confidence, particularly in relation to independent travel and
use of technology. In the Hakituri project, it was important that
the personas were seen to be just like the participants so that they
could easily imagine working alongside these people. In each of
these cases the closeness of personas to actual participants meant
that we did not need to create detailed back stories for the personas,
as the participants could immediately fill these in themselves from
the people they know or the people they were imagining. Thus,
in using personas with participants, they are rather different from
those which are typically used with designers, developers and other
stakeholders. In those cases, providing context and back stories is
very important, to help understand the users.
We also discovered that it is important to take care to avoid
personal attributes that can become unnecessary distractions (e.g.
Jordan’s asthma). Characteristics need to be balanced, and their
use needs to be guided such that a particularly noteworthy char-
acteristic does not overshadow the other elements of the persona.
However, conversely in some situations having a persona who the
participants feel do not properly represent them can also be useful
as it can be a starting point for conversations, somewhat like the
approach of Djajadiningrat et al. [13] or provide the equivalent of
a negative persona which the participants can reason about (in the
manner of Hisham [21]).
6.2 Creating Personas
Figure 2 compares the creation of personas in the different case
studies and previous research with used personas with participants
(see Section 2) with respect to who is generating the personas, the
participants themselves or the researchers, and whether the process
is one of explicit co-creation or whether the personas emerge from
the interactions between researchers and participants. We note
that while traditional approaches describe explicit co-creation of
personas, in both case studies 1 and 2, personas emerged from the
interactions between researchers and participants. Within the same
design phase (see Figure 3), these personas were then used as part
of later user-centred design activities and even other projects.
It is interesting to note that just as Chang et al. [9] observed how
an “unspoken persona” emerges in design processes even when
personas have not been directly introduced, we observed a similar
phenomenon with some of our participants. Both the blind and
visually impaired participants and the GUFO participants initially
created personas unprompted as a way of expressing user needs
that were perhaps their own, or ones they could imagine others in
their user group having.
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Figure 2: Comparison of Persona creation: researcher-led vs participant-led, co-created vs emergent
6.3 Personas in the Design Process
Figure 3 summarises the use of personas in the three case studies
and places them in context with the phases of the technology de-
sign process (shown in blue). At the start of the design process,
persona creation may happen as part of the technology design pro-
cess ([11, 12], Case Studies 1 & 2), or outside of the process based
on prior activities or context, such as experience of the researcher
[37], visions and ideas for new concepts [21, 33, 43], and based on
pre-existing data (Case Study 3). These prior activities outside of
the technology design process are indicated by differently-coloured
blocks in Figure 3. Furthermore, one can see that depending on
the community, personas may be used throughout the complete
technology design process, or rather as a clarification of concepts
during the early phases. We can also consider how the initial per-
sonas that have been created can be extended with more details
based on comments and input from the participants. For example, in
the Hakituri project one of the older participant’s primary concerns
with using technology in the workplace was that it would lead to
workers being replaced by machines, and therefore mean there was
no future for his children and grandchildren in the only remaining
industry in his local area. We added these concerns to the persona
of Tahuri (a 52 year old supervisor) and as we continue to use the
personas throughout the design process we can incorporate these
actual concerns and other ideas through these extended personas.
6.4 Use of Personas
While in each of the case studies described personas were created
and used in different ways, all were used within participatory de-
sign contexts as a way of eliciting more information from actual
participants. In this way the personas can be considered as an
enhancement to the participatory activities rather than as a replace-
ment or representative for real users as is typically the case when
personas are used with designers and other stakeholders early in
the design process.
Using personas with potential or actual users within participa-
tory design may be effective for a number of different reasons: it
may help focus participants on particular needs or issues that they
do not or would not identify in themselves; it may enable sharing
of personal feelings with less emphasis on themselves by allowing
attribution of thoughts and feelings to others rather than having to
own them; it may facilitate group discussions where the focus is on
a particular person (the persona) which avoids creating tensions
between the actual participants. However, in the Hakituri project
we did observe that while the younger participant group accepted
the persona and were able to include them in their discussions, it
did not necessarily lead to them providing more personal informa-
tion. It did however provide some insights into how they felt things
like fatigue-management were perceived within their group.
In general, we believe that given the results we have seen across
the three case studies we can consider that using personas in this
way is a useful tool for participatory and user-centred design. Also
following their initial use, the personas can also be taken into the
design space and used as necessary. For the participatory design
process keeping the personas lightweight and ‘low maintenance’
means there is less obligation to use them or rely on them and this
can be tailored within groups by the facilitator. However, keeping
them authentic is also important.
7 CONCLUSIONS AND FUTUREWORK
In this paper we have discussed using personas in a different way
than their typical use by technology designers. In our three case
studies, we have used personas within participatory design so that
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Figure 3: Comparison of Persona creation (circle) and use (square) in the technology design processes
they became a tool for the users rather than the designers. In the
three case studies this approach was followed in different ways
and we identified a number of benefits produced. We have also
described potential problems with the approach and considered
how these might be mitigated in future.
As part of future work, we are currently running a comparative
study where two groups of participants are taking part in a design
project based around mental health issues. One group will include
the use of personas while the other will not. The goal is to see if we
can discern any obvious differences in the information shared by
the participants between the two groups and if this can be attributed
to the inclusion (or not) of the personas.
This paper provides insights that are valuable to technology
designers. It offers another way of working with participants, trans-
ferring the known concept of personas from a tool that allows
designers to describe users’ characteristics, to a tool that supports
participants to explore and reflect on the broader needs of their
user groups.
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